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ScheduleABSTRACT
In an effort to reduce combined sewer overflows (CSOs), the City of Edmonton implemented real time control (RTC) at the RTC#4 site in order to control flows and take advantage of the available inline retention. However, the site demonstrated operational issues, such as process instability and excessive gate movements. Previous attempts to stabilize control were performed but the issues persisted, therefore a new methodology and tool were used to develop a control strategy that was successful, resolving the site's issues.
The new methodology consisted in a Matlab ® simulator programmed to mimic the actual hydraulic conditions found on site, which took into account all of the equipment and hydraulic specifications (i.e. transient effects, flow lamination, actuator speed, gate size, instrumentation location, etc.). The Matlab simulator allowed for the testing of various control strategies until a valid and optimal control strategy was developed for the RTC#4 site without having to perform any physical change to the site. In the final phase, the optimal control strategy was programmed and implemented onsite at RTC#4, followed by a period of performance evaluation, confirming that the actual operational results were as anticipated. The setpoint overshoot was reduced by 82% from ±40cm to only 0 cm to 7 cm, the upstream level oscillation was reduced by 80% from ±50 cm (1.0 m span) to only ±10 cm, and the downstream level oscillations were reduced by 80% from ±25 cm (0.5 m span) to only ±5 cm.
The purpose of this paper is to demonstrate that it is possible to perform off site simulations to develop and fine-tune proportional, integrative and derivative (PID) controllers for difficult real time applications. This methodology can provide optimal performance without the limitation of onsite testing, where the different hydraulic conditions required for the testing are not all likely to be met during the testing period and may result in undesirable and risky outcomes (i.e. overflows, high water level, surcharge, etc).
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